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(57)Abstract: 

PURPOSE: To improve the quality of a video signal by using a 
mechanism controlling an image rate together with a picture 
coding mode so as to use available bits for a prescribed period 
more efficiently. 

CONSTITUTION: After each audio frame at an input 1 is coded 
in a voice coder 2, bit saving is calculated and bit number Bs4 
saved in the audio fi-ame is calculated for a preceding image 
coding period based on the request of a bit rate allocating device 
BRA 5 and the result is fed to a BRA 5 for video coding. 
Simultaneously a bit total number Bu7 used for a preceding 
image is fed from a video coder 10 and a sufficiency degree Bf9 
is fed from an FIFO 11 to the BRA 5. The image coding mode is 
selected by the coder 10 based on the total number BaS from the 
BRA 5. A bit quality to be consumed 7 of a current image is fed 
to the BRA 5 for succeeding image coding. The coded audio 
signal 3 and the video bit stream 12 are multiplexed by a 
multiplexer 14 and the audio signal and the video signal are 
synchronized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The Variable Bit Rate voice coder which is the bit rate control system which controls a bit rate 
dynamically, encodes a sound signal, and gives the saving bit total for video encoders (B s), The Variable 
Bit Rate video encoder which encoder-signal-izes an input video sequence signal per image of per-second 
fixed numbers, The bit rate quota machine which assigns dynamically the bit total which can be used for 
the present image encoded using the output of said Variable Bit Rate voice coder, The FIFO buffer which 
buffers the bit stream of the encoded voice and video and gives the fixed bit rate bit stream of the 
combined video and related voice. The bit rate control system characterized by having voice and the 
multiplexer which multiplexes the bit stream of video by the time stamp added in order to synchronize the 
signal of voice and video. 

[Claim 2] Said Variable Bit Rate voice coder is coordinated with voice prediction analysis. A voice frame 
A voice detection / discernment means to judge in advance whether the suitable bit rate which needs to be 
used for coding of a voice fi-ame is needed, or it may be skipped (ADI), The bit rate control system 
according to claim 1 characterized by having a sum total voice bit rate count means to calculate the saved 
bit total (B s) and to send it to a bit rate quota machine (BRA) during a precedence image coding period. 
[Claim 3] In order to search for distribution of energy level and energy, said voice detection / discernment 
means (ADI) A sound signal class mainly in a silent period fi^om a means to analyze the frequency and 
energy component of an input sound signal, and the aforementioned energy level and distribution of 
energy A non- vocal sound signal or a means to mainly classify into a vocal sound signal, The bit rate 
control system according to claim 2 characterized by having the coding inaccuracy permitted and a means 
to predict a quantization noise so that a predetermined bit rate may be produced for voice coding. 
[Claim 4] said bit rate quota machine (BRA) A voice bit saving bit total (B s) and precedence image use 
bit (B u) And it consists of means to calculate the bit total which can be used in order to encode the 
present image according to whenever [ FIFO-buffer sufficiency ] (B f). Them B s And B f A value is a bit 
rate control system according to claim 1 characterized by what is sent to said bit rate quota machine 
(BRA) when a demand signal is inputted into a voice coder and a FIFO buffer. 
[Claim 5] Said Variable Bit Rate video encoder is a bit rate control system according to claim 1 
characterized by having a means to control an image rate dynamically according to the bit which can be 
used for the present image coding, a means to control image coding mode dynamically, and the means 
that assigns a bit dynamically to said element according to the complexity (or activity) of the element of 
an image. 

[Claim 6] The internal image coding mode in which the aforementioned dynamic image coding mode 
control means encodes an image only by the image component of itself (the image encoded by this 
approach here is I it is called an image). In the images coding mode (the image encoded by this approach 
here is P it is called an image) which encodes an image also fi-om a precedence image using the image of 
itself to the predicting- coding approach The bit total B a which can be used, and min I The image coding 
bit rate B Imin and min P The image coding bit rate B Pmin is followed. I And P Bit rate control system 
according to claim 5 characterized by having a decision means to control image coding dynamically. 
[Claim 7] The internal image coding mode in which the aforementioned dynamic image coding mode 
control means encodes an image only by the image component of itself (the image encoded by this 
approach here is I it is called an image). In the images coding mode (the image encoded by this approach 
here is P it is called an image) which encodes an image also fi"om a precedence image using the image of 
itself to the predicting-coding approach The bit total B a which can be used, and P The presetting 
minimum bit total for image coding, And P excessive between the images and the present images which 



were previously 'encoded according to the image modification component of the image inserted about the 
image encoded previously Bit rate control system according to claim 5 characterized by having a decision 
means to insert an image. 

[Claim 8] said FIFO buffer ~ whenever [ buffer sufficiency ] — B f calculating — and said BRA from — 
bit rate control system according to claim 1 characterized by having a means to report the calculated value 
to BRA when a FIFO buffer receives a demand signal. 

[Claim 9] Said multiplexer is a bit rate control system according to claim 1 characterized by having a 
means to generate the bit stream output by which the fixed bit rate was multiplexed by searching the bit 
stream of voice and video and adjusting the bit stream of a means to be mixed and to multiplex them to 
the synchronized bit stream, and voice and video, about those time amount and bit rate relation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of assigning a video bit rate dynamically 
according to instant bit rate consumption of the sound signal especially in a fixed bit rate system about the 
video of a very low bit rate, and coding of related voice. 
[0002] 

[Description of the Prior Art] Digital-type video and coding of related voice play an important role in the 
application on the industry of storage of a digital signal, processing, transmission, and distribution. 
Various digital coding specification is enacted by various kinds of standardization organizations, or it is 
under estabUshment. In coding of an animation and related voice, the typical coding approach is 3. The 
part of **, i.e., video coding, voice coding, and system multiplex are included. 

[0003] The present conversion coding algorithm adopted by the specification of the phase 1 of MPEG and 
a phase 2 includes technique, such as conversion, quantization, and variable length coding. In order to 
improve coding effectiveness, the predicting-coding technique, such as prediction between images and 
prediction of a motion, and amendment, is used. First, an image can be encoded by reducing the spatial 
redundancy in the image itself. Thus, the encoded image is usually 1. It is called an image. An image can 
be encoded also in the mode between images again. It will be P if an image is predicted from a precedence 
image. It is called an image. If an image is predicted from both a precedence image and a consecutiveness 
image, it will point out a bidirectional predicting-coding image, and it is usually B. It is called an image. 
The main descriptions of the present video coding approach are to be fixed uniformly, when the bit rate of 
the encoded bit stream uses a FIFO buffer. Whenever [ sufficiency / of a buffer ] controls the bit rate of 
the each encoded image, and is I. An image and B An image and P It is used for adjusting the bit which 
can be used for an image, and a quantization step. 

[0004] Many voice coding algorithms have appeared with a digital communication link technique, mobile 
communication technology, and the introductory technique of service of amusement or multimedia. 
Especially various very low bit rate voice coding algorithms are standardized in order to decrease the 
storage capacity of a transmission bit rate or a phonetic memory system. Long distance call quality voice 
is CCITT G.728 16-kilobit/standardized recently. Encoder of a second - It can obtain from a decoder. 
Communication link quality is USA. Federal Standard 1016 4.8-kilobit/It can obtain using the voice coder 
of a second. Vector Sum Excited Linear Predictive Coder standardized for [ of North America and Japan ] 
cell method communication hnks (vector sum exciting line fomii prediction encoder) 8.0 Kilobit/The thing 
near the long distance call quality in actuation of a second is offered. Generally these algorithms enter in 
the category of the voice coder known as a sign excitation encoder or a vector exciting line form 
prediction encoder, and have the intention of fixed bit rate transmission typically. The number of bits per 
voice frame is also maintained uniformly. 

[0005] The Variable Bit Rate limited very much for voice coding is taken into consideration about the 
packet exchange network, the digital voice interpolation system, and the digital communication 
multiplexer system. The main ftinctions of a system encoder are for the coded data in the buffer of a 
decoder to guarantee [ to be in making it the need and offering sufficient information, in order to 
synchronize video, decode of speech information, and a display, and ] overflow or not carrying out an 



underflow to coincidence. Coding of system layer inforniation includes packet-izing data to a packet, and 
creating the time stamp for packet headers. 2 The time stamp of is used. That is, it is the decode time 
stamp (DTS) which shows the time of day which decrypts the presentation time stamp (PTS) which shows 
the time of day which needs to perform or broadcast 'a voice frame or the presentation unit of a video 
image and voice, or a video image. PTS And DTS System clock criteria (SCR) It has the common time- 
of-day base called, and the measurement at the time of ** is unified, and it is made to ensure proper 
synchronization and buffer control. In the fixed fixed bit rate environment, a system needs the voice and 
video of a bit rate which were fixed for proper buffer control. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the conventional coding approach mentioned above 
has the following trouble which bars achievement of the very high compression ratio which is an 
important factor for the coding application of the video of various very low bit rates, and related voice, 
and coding effectiveness. 

[0007] That is, the non-efficiency of the present coding approach is produced from the following item. 

1) The voice bit rate present fixed voice coding approach encodes a sound signal with a fixed bit rate. If 
we define speech information as the complexity measure which influences signal intensity and frequency 
distribution, complexity which is different with time amount will be found out. For example, if one 
person concemed with communicative is talking when a TV phone is considered, the person concerned 
with another side is usually hearing it silently. That is, there is the moment a hearer does not input voice. 
The 2nd A silent moment exists also in a message of people, A fixed voice coder wastes bandwidth at the 
moment of such silence. In the case of a very low bit rate coding application, voice may occupy 
bandwidth higher than it like video. The trouble which it is going to solve here is to use a Variable Bit 
Rate encoder for voice coding, and save the bit for voice coding. 

2) The video bit rate present fixed video coding approach offers a fixed bit stream output by using a FIFO 
buffer for the end of an encoder. Whenever [ instant bit use and buffer sufficiency ] is used for adjusting 
the bit and quantization step for each images. The latter is used for controlling the bit rate of the macro 
block encoded by the degree in an image. This bit rate control process is carried out within the video 
encoder itself, and it is not related to bit use of a voice coder. How in order to improve video coding 
quality, bit saving from a voice coder is used is the trouble which it is going to solve. 

3) The video dynamic bit rate control present video coding approach carries out bit rate control by 
assigning a fixed number of bits to each image, and adjusting a quantization step for every macro block of 
an image. There may be sufficient bit which can use more than which is sufficient for adjusting a 
quantization step to the minimum value. A bit excessive under such a condition cannot be used 
efficiently, other troubles — the minimum quantization step ~ the image in predetermined coding mode, 
i.e., I, An image and B An image and P a ******** [ that it is the best approach of encoding an image ] 
** — it is saying. The especially present image is B. The bit total which can be used when being set up so 
that it may encode by the image is P. An image or I It is B about a quantization step small even when it is 
sufficient amount to encode by the image. It is P to give an image. An image or I Does even an image give 
coded-image quality also with a good twist? An above-mentioned examination is L An image and B An 
image and P It will come to a conclusion as a problem of how to select image coding mode dynamically. 
[0008] The 2nd based on this item In the case of a very low bit rate with the image rate of a coding system 
lower than a rate required for the display of real-time video, a trouble is produced. In the case of a TV 
phone application, an image rate is usually set up by about 10 images per second as an example. At this 
image rate that decreased, if a motion of the body in an image is too quick, the development in which the 
motion was awkward will appear. This trouble makes predicting coding difficult like the time of a scene 
changing. How the bit which can be used in order to insert an image more than a predetermined image 
rate is used efficiently are other problems which should be taken up in order to improve image coding 
quality. 

4) A system multiplex machine present system multiplex machine accepts only the voice of a fixed bit 
rate, and the bit stream of video, and multiplexes them to a fixed bit rate system bit stream. 2 The point 
which the device which controls the encoder of voice and video in assignment of the dynamic bandwidth 
between the encoders of ** does not have is a problem. 

* [0009] This invention is [ preparing a communication link between the encoders of voice and video so 
that it may be efficiently used by the bit encoder, in order that bit saving obtained by voice coding may 
improve image quality in consideration of such a conventional technical problem, and ] adjustable [ I ]. 
An image, B image, and P It aims at offering a much more flexible video bit rate controlling mechanism 
for the mode of an image, and dynamic image insertion. 



[0010] 

[Means for Solving the Problem] The dynamic bit rate video and the related voice coding system of this 
invention encode several frames of voice first. This voice frame number is decided with the image rate of 
a system. Subsequently, the system counts bit' consumption and calculates bit saving fi-om a voice coder 
during a precedence image coding period. The maximum number of bits can be saved during a silent 
period by supervising input voice level and analyzing the fi-equency and energy component. In the case of 
an owner sound period, the number of bits used for coding of each voice frame is selected so that the 
predetermined value or the necessary voice quality level of a signal pair noise with frequency weight may 
be guaranteed. 

[0011] The number of bits saved with a voice coder is sent to a bit rate quota machine, and the quota 
machine investigates whenever [ bit consumption / of the encoded precedence image /, and sufficiency / 
of the FIFO (FIFO) buffer ], and calculates the bit which can be used for the present image coding based 
on these values. 

[0012] The bit total which can be used for the present image is sent to the coding mode selection machine 
in a video encoder. This coding mode selection machine is I about the present image. An image and B An 
image or P It is determined to any of an image it encodes. Moreover, when [ usually lower than an image 
rate ] an image rate is needed by the real-time video application, it determines whether the excessive 
image should be inserted. This bit total that can be used is used also for controlling a quantization step by 
the present coding approach and the same approach, after image coding mode is selected. 
[0013] A system multiplex machine makes it possible to compensate for the video delay to voice coding 
by inserting a time stamp in a system packet, in order to take the synchronization of the corresponding 
video and voice. Subsequently, the bit stream of the synchronized voice and video is multiplexed and 
forms a fixed bit rate system bit stream. 
[0014] 

[Function] At this invention, it is a bit saving counter (BSC 25), for example. Bit saving is calculated after 
each voice frame is encoded. Once BSC 25 receive a demand signal from the bit rate quota machine 
(BRA) 5, they will calculate the number of bits saved by the voice frame during the precedence image 
coding period. This saving bit total is shown as Bs. This bit saving total 4 It is a voice coder 2 for video 
coding. As a bit total which can be given, it is BRA 5. It is notified. 

[0015] B u 7 of the bit total used for coincidence with the precedence image It is BRA 5 by the video 
encoder 10. It is supplied. It is B f 9 of whenever [ sufficiency / of FIFO buffer 11 ] similarly. It is 
supplied by the detector whenever [ in FIFO buffer 11 / sufficiency ]. These 3 B s which is the parameter 
of **, and B u And B f Bit B a 8 which can be used subsequently to the present image coding Because of 
count, it is BRA 5. It is used. 

[0016] BRA 5 B a 8 supplied According to a total, the video encoder 10 selects various image coding 
modes, and attains the best image coding quality considered. The output 12 of the encoded image is sent 
to FIFO buffer 1 1 . The amount 7 of the bit used of the present image It is BRA 5 because of use of the 
next image coding. It is reported. 

[0017] Encoded voice 3 Subsequently the bit stream of video 12 is multiplexed with the system multiplex 
vessel 14, and synchronization of voice and video is realized there. The system multiplex machine 14 
multiplexes voice and video with a fixed bit rate, and generates the fixed system bit stream to a 
communication channel or a digital storage. 
[0018] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 

[0019] The coding system using the dynamic bit rate control of the combined voice and video coding in 

this invention is drawing. It is illustrated by 1. A coding system is a voice coder 2, the video encoder 10, 

the FIFO (FIFO) buffer 11, and the bit rate quota machine 5. And it has the system multiplex machine 14. 

This invention is a voice coder 2, the video encoder 10, and the bit rate quota machine 5, in order to 

support an operation of the whole coding system it not only to to include such a system configuration and 

an operation, but. And the new means needed by the system multiplex machine 14 is included. 

[0020] drawing 1 ahke setting -- voice bit stream 3 Variable Bit Rate voice coder 1 The voice detection 

and discernment (ADI) to which it encodes and the encoder carries out some following tasks Module (Fig. 

5) It has. 

a) task b which detects the silent moment in a sound signal, and determines the voice firame skipped an 
owner sound segment — mainly An owner voice segment and task c mainly classified into a non- voice 
segment Task d which assigns a bit based on the energy level with fi*equency weight of the analyzed 
message segment It is the bit saving counter (BSC) 25 (drawing 4) about bit consumption information. 



The task to transmit, next a bit rate dynamic-control device are explained. 

[0021] The desirable example of the coding system of this invention is drawing 1. It is shown, it sets there 
and a coding system is 2. Only the image coding mode of** is included. The 1st Image coding mode is 1. 
It is coding in an image which generates an image. Trhe 2nd Image coding mode is P. It is predicting 
coding which generates an image. Prediction is only from a precedence image. However, the coding 
system of this invention is 1. An image and P It is not limited only to the coding mode of an image. The 
system is I. An image and B An image and P It is appHcable also to the coding mode of an image. 
[0022] The controlling mechanism of dynamic bit rate assignment is drawing 2. It is shown. There is the 
maximum bit rate which presets for voice coding first, and it is shown as B amax. Sound signal 1 The 
encoded voice bit rate is the constraint to which it is supposed that B amax is not exceeded, and is the 
Variable Bit Rate encoder 2. It uses and encodes. A voice frame rate is F a per second. It is set up and a 
video image rate is F v per second. It is assumed that it is set up. A voice coder 2 is Period T d. It is a 
sound signal 1 in between. Coding will be started. This time amount is delay needed by the video encoder 
10, and is 1. It is set as an image period. The 1st It is BRA 5 just before starting coding of an image. It is 
B a 8 to the video encoder 10. Delivery and the bit which can be used for the present image coding will be 
specified. The video encoder 10 is B a 8, in order to apply suitable image coding mode. A value is 
analyzed. 

[0023] The effectiveness which applies the above-mentioned rate control approach is drawing. It is shown 
also in 2. If the conventional coding approach which supplies a fixed bit rate video bit stream output is 
used, an average bit rate will be a value shown as B vave. The first I An image is consecutive P. Quite 
many bits are consumed rather than an image (I image bit rate is 2 from P image bit rate usually twice is 
also high). By the coding approach of this example, it is the bit saving total B s 4 of the voice frame in a 
precedence image period. It is used with the present image. Thereby, each image is a voice coder 2. Only 
a part to have been saved can be encoded in many bit totals too many. It will be drawing 2 if a silent 
period is in a sound signal. The whole bandwidth planned to voice can sometimes be used by video like 
[ in the case of the 8th image which can be set ]. These bits added are actually usefiil to a video encoder 
improving coded-image quality, average video bit rate BVavg increases at the beginning compared with 
the video bit rate B vavg ~ drawing 2 from — it is clear. The following formula shows the relation 
between an average video bit rate and a voice bit rate, 

[0024] BVavg - Bvavg = B amax-Baavg, however B aavg are average voice bit rates. 
[0025] Since a coding process is started in the delay period Td to the start time of voice coding, and since 
a video bit rate is d)aiamically assigned again according to voice bit saving during the period of a 
precedence image, the video encoder 10 is the coding voice bit stream 3. Only the same period Td shall be 
delayed so that it may be in agreement with the video bit stream 12 which corresponds in both a period 
and a bit rate. This operation is drawing 3. It is illustrated and bit saving in voice and the bit consumption 
in video are in agreement in time in there. This adjustment control is attained by the system multiplex 
machine 14, the bit stream of voice and video is alternatively taken out from FIFO buffer 11, and a time 
stamp proper for synchronization of voice and video is added. 

[0026] drawing 2 ** ~ drawing 3 from the remarkable description which is different from the 
conventional voice and the coding system of video so that it may understand ~ voice bit stream 3 And it is 
that the video bit stream 12 is the thing of a Variable Bit Rate. However, voice bit stream 3 And the 
output system bit stream 15 after the video bit stream 12 was synchronized with the system multiplex 
vessel 14 is a fixed bit rate. 

[0027] Next, a Variable Bit Rate voice coder is explained. 

[0028] A bit saving counter and Variable Bit Rate voice coder 2 The relation of a between is drawing 4. It 
is shown concretely. Bit saving counter 25 (BSC) A sound signal 20 is F a per second so that it may 
define above. It is segmented by the frame, i The bit consumption of the voice frame of eye watch is fa. 
(i) It is 1 when it assumes that it is a bit 23. The bit saving total in the image period of ** can be 
calculated by following (several 1). 
[0029] 
[Equation 1] 

NaT 

Bg = B 9„ax • N gf -Zf a (i) 
i =1 

[0030] however, N af 28 B s a demand ~ BAR 5 from before being made, it is the voice frame number 



encoded. B s 29 are BAR 5. Once it is sent, the voice frame counter 27 will be set as zero, and will 
continue the following number of the image period intermediate totals. 

[0031] drawing 5 the purpose which asks for bit consumption for every voice frame so that it is ahke and 
may be illustrated sake input message signal 101 Prediction analysis module 102 And audio detection 
and the module 103 of discernment It is passed. Prediction analysis module 102 Specified M The short- 
term linearity analysis of a spectrum which uses story autocorrelation analysis is carried out. Audio 
detection and module 103 of discernment The energy distribution passing through a speech frequency 
band is calculated by setting. When a non-sound is detected based on a threshold level, it is not necessary 
to carry out coding of a voice frame, prediction analysis module 102 from — prediction coefficient 104 
produced as a result a voice segment ~ voiced or non- voice component (or still smaller classification) A 
classification is carried out. According to the class of application, the maximum bit rate which can be 
used for coding of each voice frame is the bit rate decision module 106 first. It can set and preset. It is 
equal to the maximum bit rate which can be used from a prediction coefficient and energy distribution 
information, or the individual bit rate level below it is based on other consciousness measure for coding of 
the measure of a signal pair noise with frequency weight, or a voice frame, and it is the bit rate decision 
module 106. It is set and selected. Bit consumption data 116 from each voice frame It is transmitted to a 
bit saving counter. Voice frame number 115 generated from a periodic counter It is transmitted to a frame 
counter. Coding with a bit rate lower than the maximum bit rate is a code book 108. A suitable subset is 
used (or the code book which decreased in number or the thing redesigned for [ parameter ] the methods 
of presentation). It can attain. Multiplex code book 108 The excitation generator which can generate 
various kinds of sequences including the sequence of the shape of the shape of a pulse and a noise is 
constituted. A total of 109 of an excitation sequence Prediction machine 110 which consisted of a 
spectrum prediction machine, various prediction machines, for example, pitch prediction machine, etc. It 
is passed, the predicted signal 111 — input voice 101 from ~ it deducts ~ having — difference 112, i.e., an 
error signal, It is generated and, subsequently weight is given in [ this signal ] consciousness. Error signal 
114 by which the weight price was carried out in consciousness It is used for subsequently driving an 
error minimization vector quantization retrieval procedure. Rhine spectrum pair 118 And suitable 
parameter-sign 117 It is transmitted as a component of a voice bit stream. 
[0032] Although above-mentioned Variable Bit Rate actuation has different approach from the 
conventional algorithm and the algorithm has a nominal rate, it can operate with a bit rate higher than a 
nominal rate and a low bit rate. 

[0033] Next, a bit rate quota machine (BRA) is explained, drawing 1 it is alike and is illustrated ~ as ~ 
BRA 5 Voice coder 2 from voice bit saving total B s 4 Video bit total B u 7 used with a precedence- 
prosign-ized image from the video encoder 10 whenever [ and / sufficiency / of a FIFO buffer ] — B f 9 It 
receives. Image j It is B t about the presetting target number of bits of **. (j) It carries out and is the B t. 
(j) I Image coding and P Presetting I for each image coding The image coding bit rate B tl or presetting P 
It is j if it assumes that it is equal to the image coding bit rate B tP. The bit total which can be used for 
image coding of eye watch will be calculated by the following control means (several 2). 
:0034] 

Equation 2] 

'*ID=000004 



[0035] However, B finax is FIFO buffer size, and B AV is a fixed system bit stream bit rate, j The number 
of bits which can be used for image coding of eye watch, (j-1) The target number of bits for the images of 
eye watch (j-1) To a difference with the actual number of bits used with the image of eye watch Q-l)j 
which appUed the bit knot divisor of the voice coder in the coding period of the image of eye watch, and 
was given beforehand It is equal to what appUed further the target number of bits for the images of eye 
watch, the number of bits B a which can be used (j) Present FIFO whenever [ buffer sufficiency ] — B f (j) 
and the sum total of the maximum voice bit rate B amax is larger than the maximum FIFO buffer size B 
finax — if it becomes ~ image j In order that the number of bits which can be used may avoid overflow of 
FIFO buffer 11 It will be calculated as what [ below ] deducted Bf (j) from the maximum FIFO buffer size 



B finax whenever [ present FIFO-buffer sufficiency ], and deducted the maximum voice bit rate B amax. 
the number of bits B a which can be used (j) Present FIFO whenever [ buffer sufficiency ] B f (j) and 
the sum total of the maximum voice bit rate B amax is smaller than the bit rate B AV of the combined 
voice and video — if it becomes — image j In order that the number of bits which can be used may avoid 
the underflow of FIFO buffer 11 From B AV to present FIFO It is B f whenever [ buffer sufficiency ]. (j) 
It will be calculated as what [ more than ] deducted and deducted the maximum voice bit rate B amax. 
[0036] Next, a Variable Bit Rate video encoder is explained. 

[0037] The Variable Bit Rate video encoder 10 is drawing 6. It is constituted with the coding mode 
selection machine 31 and the bit consumption counter 35 so that it may be illustrated. The number of bits 
B a 30 which can be used for the present image is the coding mode selection machine (CMS) 31. It is 
sent. B Responding to the value of a 30, CMS 31 are 1. Coding and P Coding or excessive P In order to 
select image coding, a decision-making process is carried out. This decision result is supplied to the 
Variable Bit Rate video encoder 33, in order to control coding of the present image 37. The encoded video 
bit stream is outputted through a link 34. an output 34 — the bit consumption counter 35 — being also 
alike — since it is sent, the number of bits B u 36 used for the present image coding is calculated, and in 
order to use it for the next image coding, it is sent to BAR 5 (drawing 1). 

[0038] The decision-making process of CMS 31 is drawing 7. It is shown by the flow chart. I They are B 
Lnin and P about the minimum bit total required for coding of an image. The minimum bit total required 
for coding of an image is assumed to be B Pmin. Furthermore, threshold THl which it presets in order to 
inspect the image difference between the images located in the middle of the image with which 
precedence was encoded and the image with which precedence was encoded, and the present image 
encoded (PD) It is assumed that it is. 

[0039] The bit total B a 50 which can be used for the present image is inputted into a comparator 51. B a 
2 of B Pmin The bit total which it can use if larger than twice is 2. P of ** It appears in encoding an image 
enough and a certain thing is meant. In other words, it is excessive P. An image can be inserted. In this 
case, that comparator 54 is based on PD value defined previously by sending the output of a comparator 
51 to a comparator 54 through a link 53, and it is P. It uses for inspecting further whether it is necessary to 
insert an image or not. PD value is the presetting threshold THl. If large, it means that even the image 
located in the middle of the image with which precedence was encoded, and the present image encoded 
firom the image with which precedence was encoded has a substantial change in an image component, 
therefore, the decision process 62 — the output of a comparator 54 ~ a link 58 — a passage ~ "Yes" ~ if it 
becomes ~ 2 P of ** It carries out so that an image may be encoded. 

[0040] However, if a comparator 54 "No" Comes to pass a Hnk 59, it will not have a substantial change 
about the image with which precedence was encoded, and it is excessive P. It means that it is not 
necessary to insert an image. Bit total B a which can be used Subsequently it is 1. 1 of ** Coding of an 
image, or 1 P of ** It is inspected through a link 59 by the comparator 55 for decision making of coding 
of an image. This process is applied also when a comparator 51 outputs "No" fi*om a hnk 52. Therefore, 
the continuing decision-making procedure is applied to the case of a link 52 and a link 59. 
[0041] Bit total B a which can be used in a comparator 55 Min I It is compared with the image coding bit 
total B Lnin. B a >= B Imin The bit total which it can use if it becomes is 1. 1 of ** It is enough to encode 
an image and is I of the decision process 60. It means that image coding can be started fi-om a link 56. B a 
— < -- B Lnin if it becomes — I of the decision process 61 Image coding is selected by the output firom a 
link 57. 

[0042] 1 of the decision result of 60, 61, and 62 Only ** is selected at once and it is 63, 64, and 1 of the 
link of 65. It is sent to the coding mode encoder 66 through **, and the encoder outputs the selected 
decision result to an output link 67. 

[0043] The device mentioned above is dynamic L An image and P It is defined as image coding modal 
control. 

[0044] It is B a if image coding mode is decided. It is used for adjusting a quantization step so that the bit 
rate generated from the present image coding may be controlled dynamically. This device is defined as 
dynamic quantization step control. 

[0045] Subsequently, the Variable Bit Rate video encoder 33 is used for encoding the present image 
according to the image coding mode selected by CMS 31. 1 of the video encoder 33 The desirable 
example of** is drawing 8. It is the conversion coding system shown. 

[0046] The input video signal containing the pixel data of each image is inputted and stored in the input 
frame storage 71. The block sampling circuit 72 receives the data stored in the input frame store 71 
through Rhine 84, and divides the image data into a non-overlapping block spatially [ pixel data ]. In 



order to acquire 'the adaptability of appropriate level, it isx[ 8 ] 8. The block size of a pixel is used. The 
frame number of an image is inputted also into the input image store 71, and is passed to a switch (SI) 73 
through the block sampling circuit 72. Based on a frame number, a switch 73 lets Rhine 86 pass for 
coding with the coding mode in an image, or-sends out the output block of pixel data from the block 
sampling circuit 72 alternatively to Rhine 87 for coding with predicting-coding mode. 
[0047] In the case of the coding mode in an image, the output of the block sampling circuit 72 is passed to 
the discrete cosine transformation (DCT) circuit 76 through Rhine 86. DCT A circuit 76 carries out 
discrete cosine transformation which is mathematical conversion of the common knowledge which 
changes image data into the data in a frequency domain. The changed data, i.e., DCT, A multiplier 
receives the process of quantization in the quantization circuit 77 which uses the quantization step size 
subsequently given through Rhine 93 by the quantization matrix and the rate control unit 79. As for the 
quantized data, it passes along Rhine 91 with the quantization step as auxiliary information, and run 
length coding and the variable-length coding network 78 are passed, and the circuit carries out run length 
coding of the quantized data and its related auxihary information, and, subsequently carries out variable 
length coding of a run-length-coding result, encoded bit stream 100 which the output of run length coding 
and the variable-length coding network 78 can transmit to a decoder it is . This bit stream is passed to the 
rate control unit 79 through Rhine 92 again. Based on the number of bits already used at the time of 
coding of a block, the rate control device 79 adjusts a quantization step so that an output bit stream may 
satisfy the bit rate requirement of a coding system. The value quantized by the quantization circuit 77 lets 
Rhine 94 pass, and is passed to the reverse quantization circuit 80 and the reverse discrete cosine 
transfomnation (reverse DCT) circuit 81 again. The reverse quantization circuit 80 and reverse DCT A 
circuit is DCT. Although a circuit 76 and the quantization circuit 77 carry out, a reverse process is carried 
out and the reconfigurated data are obtained. The reconfigurated data are stored in the partial decryption 
image storage 82 through Rhine 96, and are outputted to the prediction circuit and amendment circuit of 
the motion for the following input image which is a predicting-coding image. I After the whole image was 
encoded, a rate control device is L The sum total bit used for coding of an image is calculated, and it is the 
following P. An image and I The number of bits assigned to an image is determined, the case in 
predicting-coding mode — the output of the block sampling circuit 72 ~ a switch SI — and subsequently it 
lets Rhine 87 pass and the motion vector (MV) prediction circuit 74 is passed. In MV prediction circuit 
74, motion vector prediction uses the partial decryption image from the partial decryption image storage 
82 obtained through Rhine 98, and it is carried out so that MV may be decided from a contiguity image. 
MV prediction circuit 74 finds out the best coincidence by finding out the block which was in agreement 
with best based on some predetermined standards like for example, a mean square error, and searching for 
the shift motion direction of a block of the pixel from one image to the following image. 
[0048] MV obtained in the motion vector prediction process is passed to the motion amendment circuit 75 
through Rhine 88 with the block encoded, and the circuit amends by moving using the block stored in the 
partial decryption image store 82 in order to search for the predicted block. A prediction block is appUed 
to the block which can acquire the offset given by MV from a partial decryption store, and is acquired, the 
difference between the value of the pixel of the block encoded and the value of the pixel of a prediction 
block calculates — having ~ difference ~ the difference which consists of a value ~ a block is acquired, 
difference ~ the standard which defined the motion amendment circuit 75 as some points, such as a 
standard deviation of a block, again based on the block ~ using it ~ difference — comparing the 
complexity (activity) of a block and the block encoded — a conversion sake ~ DCT It judges whether it is 
necessary to move and amend the block passed to a circuit 76. if the block changed is judged that it is 
necessary to move and amend ~ the difference ~ a block ~ Rhine 89 ~ letting it pass ~ DCT A circuit 76 
is passed. If the block changed is judged that it is not necessary to move and amend, it will be the block 
(namely, the original block outputted from the block sampling circuit 72) itself It lets Rhine 89 pass and 
is DCT. A circuit 76 is passed (it is the same as that of the block of the coded image in an image). The 
information bit which shows whether the block moved the amendment circuit 75 and it encoded by 
amendment is generated by fiirthermore moving, and it is DCT in a motion vector about an information 
bit. A circuit 76 is passed, namely, Rhine 89 — letting it pass — moving - the amendment circuit 75 to 
DCT the data outputted to a circuit 76 ~ difference ~ block (motion amendment was carried out and it 
encoded) Or the original block (it encoded without motion amendment) it is — the information on whether 
motion amendment of the information bit was carried out, and no, and difference — in a block, the 
information on a motion vector is shown. 

[0049] The block data from the motion amendment circuit 75 is DCT. It sets in a circuit 76 and is DCT. It 
is changed into a multiplier and is DCT. It quantizes in the quantization circuit 77 and a multiplier is 



Quantization DCT. It becomes a multiplier. The infomiation bit which shows, respectively whether the 
block moved and it encoded by amendment or MV is DCT. A circuit 76 is passed through a passage and 
Rhine 90 in the quantization circuit 77. the quantized data (quantized DCT multiplier) run length coding 
and the variable-length coding network 78 are passed with the information bit which shows, respectively 
whether the auxiliary information containing a quantization step, a motion vector, and motion amendment 
were carried out to the block ~ having ~ run length coding ~ and variable length coding is carried out and 
it becomes an output coding bit stream. The bit stream is passed to the rate control unit 79 through Rhine 
92 again. It is passed through Rhine 94, and reverse-quantizes in the reverse quantization circuit 80 again, 
and the quantization data from the quantization circuit 77 are reverse DCT. It sets in a circuit 81 and is 
reverse DCT. It is carried out and is stored in the partial coded-image storage 82 for coding of the 
following image. 

[0050] Next, a FIFO buffer is explained. 

[0051] Drawing 9 An example of the FIFO-buffer condition in the coding process of **, voice, and video 
is shown. The 1st Period T d Between and coding voice bit stream 3 It is written in FIFO buffer 11. 
moment T d from ~ starting -- FIFO buffer 11 ~ voice bit stream 3 And the video bit stream 12 is 
sufficient. FIFO buffer 11-- whenever [ presetting sufficiency ] ~ B O up to ~ if sufficient, the system 
multiplex machine 14 will start collecting bits from FIFO buffer 11. Since the system multiplex machine 
14 takes out a bit from FIFO buffer 11 with the fixed bit rate B AV, whenever [ buffer sufficiency ] is B 
out. The fixed total which is shown by carrying out decreases. This value is always fixed. Since the bit 
rate of voice and video is adjustable, those combination is also Variable Bit Rates. Therefore, the rate of 
FIFO buffer 1 1 is drawing 9 by the inclination where curves differ whenever [ in each period / buffer 
sufficiency ]. It is 1 so that it may be illustrated. It is changing to other periods from the period of **. B 
out It is set up so that overflow or the underflow of FIFO buffer 11 may be avoided. However, this is also 
drawing 9. Time delay is produced in the bit stream transmitted so that it may be shown by 3T d. 
[0052] Next, a system multiplex machine is explained. 

[0053] A system multiplex machine multiplexes the video and voice data of the input from a FIFO buffer 
by inserting a time stamp in a voice frame and a video image, in order to ensure synchronization proper 
[ depending especially ] which packet-izes the video and voice data of an input to the packet of fixed die 
length. 2 The time stamp of ** is used, namely, decode time stamp (DTS) which shows the time of day 
which decrypts the presentation time stamp (PTS) which shows the time of day which needs to perform or 
broadcast a voice frame or the presentation unit of a video image and voice, or a video image it is . PTS 
And DTS System clock criteria (SCR) It has the common time-of-day base called, and the measurement at 
the time of ** is unified, and it is made to ensure proper synchronization and buffer control. 
[0054] It is suitable PTS, if a trace of the number of images to which a system multiplex machine is sent 
in the case of voice data is continued and new data are obtained from a FIFO buffer. It is inserted in a 
packet header. DTS Since display time of day has decryption time of day and fixed relation, it is not 
needed. 

[0055] In the case of a video data, a system multiplex machine continues a trace of the number of images 
sent, and is suitable PTS. And DTS It is inserted in a packet header. DTS It is required when the 
decryption time of day and display time of day of an image differ from each other. 
[0056] 

[Effect of the Invention] This invention can improve the quality of a video, signal sharply, without 
reaching a compromise about voice quality, since the bit which can be used with image coding mode 
through the period fixed by offering the device which controls an image rate can be used much more 
efficiently so that clearly from the place described above. 

[0057] This invention is effective for the video of a very low bit rate, and especially coding of related 
voice. For example, when this invention is applied to a TV phone application, by using all the voice bit 
rates of those who have not talked, the man's image is encoded in more bits, it comes to be transmitted to 
the partner under message, and image quality can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the video by which bit rate control is carried out dynamically, and the 



coding system of related voice is shown. 

[Drawing 21 Voice, the time amount in the coding process of video, and the relation of a bit rate are 
illustrated. 

FDrawing 31 The time amount in a multiplexing process and the relation of a bit rate are illustrated. 
[Drawing 41 The relation between a bit saving counter and a Variable Bit Rate voice coder is shown. 
[Drawing 51 The block diagram of a Variable Bit Rate voice coder is shown. 

[Drawing 61 With a coding mode selection machine and a bit consumption counter, the block diagram of 
the configuration of a Variable Bit Rate video encoder is shown. 

[Drawing 71 The device of a dynamic image coding mode selection flow chart is illustrated. 
[Drawing 81 The block diagram of the video conversion coding approach is shown. 
[Drawing 91 Whenever [ FIFO-buffer sufficiency 1 is illustrated. 
[Description of Notationsi 

1 Sound Signal 

2 Voice Coder 

3 Voice Bit Stream 

5 Bit Rate Allocation Machine 

6 Video Signal 

10 Video Encoder 

11 FIFO Buffer 

12 Video Bit Stream 

14 System Multiplex Machine 

15 System Bit Stream 

B u : Bit total used by the precedence video frame 

B s : Bit total saved by the voice frame in front of the present video frame 

B f : Whenever [ before the present video frame / FIFO-buffer sufficiency ] 

B a : The number of bits which can be used for the present frame 

B AV : Fixed bit rate which the bit stream of the combined voice and video presets 

B amax: The maximum voice bit rate 

B aavg: Average voice bit rate 

B vavg: Average video bit rate 

BVavg: New average video bit rate after adding the bit saved by the voice coder 
T d : Video time delay over the start point of a voice coder 
** The number of bits from a voice coder 
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#6t'y h^B a (j) > FIFO :7 r 3f5J^^B f 

(j) :fcJ:t>*S:^^^t':y h U-- hB amax^^'^^*^ S:*^ 
FIFO>^<:y r7T-y--^ XB f^ax^ "9 t> V ^ f^. iij^j 
tr^JjfflX^ 6 t'-;/ hifcfi. FIFO^^ry y^r 11^0 7^-/^- 
o-^Srigft^fcft^^JiC. :fe:^FIF0/<^/:7r -y-^ XB f^ax^^ 

5^? ^^ffFIFO^^ yyr ?cSSBf (j) ^^^I ^ . :^ 
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t'y h l^" hB ^^^^^ I ^ fci, (D i.y.T t LTt+^^ 

n^^t\cfj:^, ^ijffl-et^e^y h^B a (j) . ^fr F 
IFO y<yyr^^mf (j) *5 J:t>*^::^c^]^t:''y h i^- 

amax^^-^t+^^x la-g^^Pi^Tt ^ f CD :y h U 

h^d. FIFO/^-y lit?:) r n-^ig(t6?t*^ 
{c. B Av?5^e)mtt FIFO y<yZ7r^^&B f (j) ^^^! 

[0 0 3 6 ] ^iC. Rj^t'-/ h h t'T^iid-f^-^^iCO 7(? 
[0 0 3 7] t' 5/ h U~ h t:'v='::r=i^-^^10li. ill6 

6t':y ht^B a 30(±. f^-^^l:^- Kil^§^(CMS)31 
htlh. B a SOfDitdJCCT. CMS 3UiI tg^-^^t. P 

fl. y >'^34^ilUra:i;^^fL5o tH;^34(it':y hi^^^ 
f+^§§35-^|Ct,i^f,^6(J0-C. ^fTiij^f?^{l:tc^i^$ 

ffl-r^/c&!)iCBAR 5 (I§]l)--i^^tt5o 
[0 0 3 8] CMS 31(DE©^^:^i^ir ^{1. [117 >^ cii 

[0 0 3 9] wnmm^mmx^^ ^ ^^^^ hum a 50 

II. ^m^5i^A:h^ti^o B a ?i'^B Pniin'7:J2 fgJ:»9 t> 

:^'a^. lt^^5i(7?tH;^fiy >^i5'53<^ii<9i:t:ef§§54--i^P. 
-^(7)ttga§§54(i. 5fet:i^^U/cPDftfca-:5iN-CP pj 

-ht^')^^^%%^m'o TYes J /^^(^. 2 o(op m^^^^t 

[0 0 4 0] \^-h^\^fs:t^h. VcWL^^^iy^') ^y^^^^m'O 



4#l^¥7 - 2 0 2 8 2 0 
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II. oi>T-l 0001 M^co?^^^l::^/c:(il oc^P iU^co 
iiLT^^^^x-5o riDr7^ciirx!.|i. itg!§^5l7!i5 y 

x^l^^< y >'^52^ y >'>5'59<t 

[0 0 4 1 ] ltgf§§55(;iiyi>T. ?ilfflx-#6 t'-y h;^^ 

-So B a ^ B iroin /cf^f^. ^ttii. nmx*^h\^y V 

6C^^m^-r5o B a < B iniin ^ 1^ . j^^^^Pir 

;^6icoi iUft^^-^^fbli. y v^ 577Ji^ibc7:>ttl:^^l-J: >P 

[0 0 4 2] 60. 61^o J:t>'620^^^^c01 
— Si-il^^tLX. 63. 64io J:T^65cD y o^il 

[0 0 4 3] iiSLfc^^tii. mm mm^xx^p mm 
[0 0 4 4] mikn^-it^- h'r^^i^hn^t. b a 

[0 0 4 5 ] ol^X^^^ t:^:y h F h:"7^;?h^^-^^33 

11. CMS zw^x^m-^^tht^Lmmn^w::'^- v\z^^^x 
<D\ oo^?^ Li^^sfe^dii. HIS \:L^^n^m^n^it 

>^ 7^ AX*fe5o 

[0 0 4 6 ] %'m^<Dmmy'—^ ^^tsKii \^''f:tm^ 

(1. A;^:7 U'--2.|S'tg^g7i--A;^$nx. ^^rt^tt 

#^li. A;^iiijfef2lt^g7i--t>A;^^n. :^fc>^no, 
^i^v-r/y >^\B\^72^m^ y ^(si)73--js^tt 

5o :7 U-A#-^(CS-51/^X. :y^73ll. ilHtf^^f 

ll^^iJI^-^^l^^- KX60l^-^{l:ofce6l:i^-r >'87--. 
n :y ^f-:/^ y >'^lHlSS72^^^iU*-r-^(7?tH;^>^n 

[0 0 4 7 ] mmt\n^\\L=^— KO^i-g-. -y^i^V- 

yv>'ii^mm2(Dmtin. >^86>iriiLXT-v y 

- F^?^'^^(DCT) lHlgS76-^ia$^6o DCT [BlSS76li. 



* 
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ifi:^cS<5^/^T. u-- hSiJ^ai3^S79tl. aB;^) t':y h y 
5i: ^ tcfl:^{l::^y^-y:7^^^^r6o *^^il:[eISg77ir j; 

?t^;n.5o iS*-?-<l::[HlSg80io J:U?i$DCT [elSgfi. DCT [eI i'^? 
Sg76io J: t>*ST-{b[ElSg77{c J; 19 ^ 6 t> >^ n 

^^k^iXTt^tc. \y-VUW^WVt. I 

S&72cOW;^(i. :^-r :y^Sl:fo J:t>'oi/>r'^-r >'87>^ilL 30 

Sb^-<^ h/l-(MV)i^2iiJIp]S&74--ig^tL6o MV^fiJlHl 
SS74f:i:^Ql/^T. itj#^^ h^i-^^ijfi. 7-r>98^ilUT 
^^^-^^bilj^f5lt^m82/i)-f.t^^Eff«-^{l: 

tx^o MV^iij[E]SS74(i. ^ij;t(^. — (^ct 9 

[0048] Sb#^^ h/^'l='SlJ:/^-tr;^^:lib%^T^#f^n 
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m:m'k^m ur^^^yu y^ ^t^-^^k$^-6:/a y^co 

(activity) ^tbgsr^r ^fCj: . 
(wDCT lHlSS76--?S^n5:^cr o,:J^>|rifj#ffiiE-r -51^:^^/65 

^fi7-r :^89>^ii LTDCT 0^76--^ $^X6, ^J^^iJx 

mit^^V^ll^fhf^^^iD^^ y^^ (i. y-r>^89^ii 
LTDCT Ih1K76--R$;^l6( -^^fi. ®«F^?^ -^ibiU^ 
(75::^^ <hf^-T*^6) « ^ e»{cM#ffiIE[El3S75t^. 

T [H]S§76--?S-ro -r^^^p-^. ^-Y V89^ilUX»J#«IE 
lHlSS75;5^f>DCT lHlS§76--m;^$ix-5-r'-^(i. 

p i.m^m'E.mx.xn^WL^fhfz.) x^^. mm^^yv 

[0 0 4 9] ib#ffiiE[HlSS75;:«^e>(^::/D :y ^t"— ^fi. 
DCT [HlSg76tC^H>TDCT DCT ^l^li. 

fi^>ft:lHISg77^w:^oV^TS^^t::$nT. fiT-jbDCT ^^<h 

/^^o ::=^ct y ^ i)m^m'^'^f^m^xn^\t^fhfz.t^}£ 

Dt-^. ^f\.^fh7r^-rmm.\:^ y hfl. DCT [HlS§76<^il 
:^fc^-r V90^]il LTfiT-<t:[HlS§77--^^^6o fi 

n-^it^tix. mtjn^it^'y b }) -j^tfj:^. ^ 

X. y-C>94^m\^xm^ti. i^a^Yl:[HIffS8o^cio^^T 

^^mi^it^tl. i^DCT [HlS§81(c:^ol/>Xi^DCT ^tlX. ^ 
[0 0 5 0] FIFOy<yyr\^-^\^^Xm.m^^o 

[0 0 5 1 ] Ig|9 t'-r ^to^f ^{t:>^ci-ir;=^^ 

d (^m. n^it^^P^^^y h-X hV—J^3 1^. FIF0/^:y:7 
r ll--##iZ^^tt5o ^Pb^T d ^-^hmtbl^X. FlFOy<y 

h y -^i2(cj: (9 3/£j^^n5c FiFO^<:y :7r 11 ;i^*tir 

FlFOy<yyTnf)^h\::'y h ^riR^-T 5 C ^ <^P^^r^-r 
5o '>>^v^A^mt5l4;6^ — ^ t'-/ h U-- hB avXFIFO^^ 
y^r ll;^-e>e:y h^^t) ttl-r<^T% y<yyT%^m 
f^. Bout ctUr^^tL^. ^^^tLfc^^(wj!g/>$ii: 

htiho ::(oim-^'^{^-'^xh^o t trv':t(D\i' y 
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^^bUTl^^o Bout FIFO/^:y :7r 11^7:»:^ — 

/<"37 ^fclir cr-^jgtt5 J: 5 {-^^^ 

-6 J: 9 i^^^tih -^IwB^rpISM^^ 

[0 0 5 2 1 '>x^.7^A^s§§^:lo^/^rIft0^-rao 

[0 0 5 3 ] A;^0 t'-7=:d-<b^^^^ 

ami^-r ^ 'j^-^m r^^^ ^c^-r^^^nm^ (pts) . 

-^0t^iJ^^(DTS) X-hho PTS ioJ:t>'DTS li. v/>^7^A 

[0 0 5 4 ] v-^^^^S^fi. ill 

--^A^:n.6o DTS (i. ^^S^^O^i^^^-^'fbBt^'J ^ d^PJ 

[0 0 5 5 ] t:"r^':^v='-^(7^^'a^. '>;=^^ 
S /ii5/^<^:y V^y^ ^tfA^^-So DTS tU^O^ 

-^^bst^y /!»^ s 5 jij^^^ -e ^ « 

[0 0 5 6 ] 

[0 0 5 7 ] ^^^dfil^ t-'ry V h CO tr'-r 
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[Elffi(^fim^cetft0J] 
[m 1 ] mm^y^y v 

[1112] '^^h\^y':^(r>'^^\\:.-:f^^:^^<r^^Wih\:^y 
[H 3 ] ^m\:.':f^^:^^<Dm^h \^ y h i^- [-(^^f^^. 

mA\ \f y vmrntYm^f^^^^y v\^'-v^^n^ 

[me] If ^^b^- Kil^§^ioJ;l>*t':x hti^f+^t^i: 
^ic. '^^\^yV\^-V\^^^ir'^^m<Dmii^(0'f^y^ 

[l§19] FIFO^<:y :7x^J£^^Ig]^i-5, 

3 ^^\^y V^^V) - A 

5 \fy V Xy- hfy^§^ 

6 \i*y':tm^- 

I 0 t:'^':^^^ 

II F IFO^^y-Pr 

1 2 t'-x^d-t'-y h;^ h y - A 
1 4 '>;^7^i^#S§^ 
JCi 15 i/^'^T'A t:":y h X h y — A 

m^^fz\^'y vmw 

Bf : Wn\^y'ir'7i^ — J^(D^(D?iF0^<y7r^^^ 

Ba : ^fT>^ L--Af;i^ijfflT'# 5 

B Av^ M-g^^piirf^tLfc^^^ t'v^'Tl-tT:! t'^y h;^ h y — A 

B amax: ^i^'W^ ^ y h h 
B aavg: ¥i^#^t'->' h h 

□ #^^f^^^-^cDb:^'>^ hie 
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